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NIDAE).
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(Plates X, XI.)

Ill investigating the means whereb}^ the small fish of the

mountain torrents of India adhere to rocks and stones, I have
been obliged in the first instance to consider the taxonom}^ of the

Indian species assigned by Da}^ to Homaloptera. Great confusion

prevails as to both the generic position and the specific limits of

the species. In this paper I attempt to elucidate these questions.

Only three Indian species of the genus are described by Day
in his Fishes of India and Fauna of British India, viz. H\ brucei^

H. maculata and H. hilineata. Of these species in their correct

interpretation the first two were figured' b}" Gra}^ and Hardwicke
as Balitora briicei and B. maculata in the Illustrations of Indian

Zoology in 1832. Homaloptera hilineata was described later by
Blj'th, who distinguished it from the true Balitora of Gray b}^ the

following vague phrase, as Bleeker puts it:
—

" Homaloptera_, Kuhl
and van Hasselt. A form intermediate to the ordinar}^ spineless

loaches and Balitora of Gray." I intend to criticise this state-

ment when discussing the relationships of the family, but it will

not be out of place to point out here for the sake of clear under-

standing that, except Day and probabl}' Giinther, no ichthyologist

who has examined specimens of Balitora brucei, B. maculata and
Homaloptera hilineata has put them all in the same genus. The
following have been the probable causes of confusion :

—

(i) The publications by Gray of the figures in the •" Illustra-

tions
'

' without an}' description.

(ii) The fact that Day confused South Indian species with

those from the Eastern Himalayas and Assam, and further

included more than one species under each name he accepted.

There is much inconsistencj^ in Day's earlier and later works in

the descriptions of the various species he assigned to Homaloptera.

Vinciguerra/ who studied Balitora hrucsi and Homaloptera

hilineata from specimens from Burma, found himself compelled

1 Vinciguerra, Ann. Mtis. Stor. Nat. Ge^^oi'a XXIX, pp. 320—335 (1889—
1890).
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to separate H. hilineata from B. brucei and constituted a new
genus {Helgia) to accommodate the former. H. hilineata possesses a

long, pointed snout and a slightly depressed body. In these and
other characters it comes so close to the true Homaloptera from
Java as figured in Bleeker's '' Atlas Ichthyologique " that it cannot
be separated generically. Balitora brucei and B. maculata have a

broad, trenchant snout, with the head and body greatly depressed,

and broad pedunculate pectorals.

I have been able to examine specimens from both Northern
and Southern India. vSo far from those found in the neighbour-
hood of the Nilgiris being specifically identical with those from the

Himalayas, they seem to me to be generically distinct. Further I

agree with Blyth ' and Vinciguerra {op. cit.) that the Burmese
forms differ generically from those of the Himalayas, and that

neither type agrees with the South Indian forms. T am, therefore,

forced to recognise three genera, namely Homaloptera vanHass.,
Bhavania gen. nov. (for the South Indian forms) and Balitora

Gray. These three genera may be distinguished by the following

key :

—

Key to the Indian Genera of Homalopteridae.
Pectoral fins definitely pedunculate and greatly ex-

panded. Head short and broad ; semicircular tren-
chant snout

; short conical barbels ; upper lip ten-
taculate. Head and body much depressed ; 21 rays

'in pectoral ... ... ... ... Balitora.
Pectorals of almost normal size, and devoid of a well-

developcd fleshy peduncle. Head normal ; snout
bluntly pointed; short thick barbels. Thick well-
developed lips devoid of tentacular processes.
Head and body moderately depressed ; 19 rays in

pectoral ... ... . . ... Bhavania.
Pectorals normal. Head long and narrow, almost

cylindrical
; snout long and pointed ; short barbels

;

fleshy lips. Head and body slightly depressed;
rays in pectoral ... ... ... ... Homaloptera.

Balitora, Gray and Hard.
Ciray and Hardvvickc, ///. Indian Zoology, I, pi. 88, figs. 1 and

2 (1832).

Head and body greatly depressed, eyes small, situated almost
on the dorsal aspect of the head ; mouth crescentic with tenta-

cular lips
; six short, stout barbels

;
pectorals and ventrals greatlj'

expanded, the former with 21 rays and the latter with 11 rays;
pectorals provided with a definite fleshy peduncle.

The two species of the genus, recorded from the Eastern
Himalayas and Burma, can be distinguished b^' the following
key :

—

Key to the Species of Bautora.
1. Pectorals just reaching the \'entrals, lower caudal

lobe the longer ... ... ... B. brucei.
2. Pectorals reaching beyond the ventrals, lobes of the

caudal almost equal ... ... ... B, maculata.

Blyth, Jour. As. Soc. Bengal, XXIX, p. 172 (i860).
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Balitora brucei, Gray and Hardwicke.

(Plate XI, figs. 2—4.)

1832. Balitora brucei, Gray and Hard., ///. /nd. Zoology, I, pi. 88,
fig. I.

1842. Platycara anisura, McClelland, Calcutta Journ. Nat. Hist. U,
p. 587, pi. Ixviii.

i88g. Homaloptera brucei, Vinciguerra, op. cit., p. 323.

P. 9—10/ 12—II. V. 2/9.

The nature of the confusion referred to above can be fully

realised on reading the description of Homaloptera brucei by
Vinciguerra, who has recorded this nsh from Upper Burma. I

quote an English translation from this author which makes the
whole matter quite clear ;

—

'' It was after long hesitation, and not without reserve, that
I decided to refer the many specimens of Homaloptera collected

by Fea in the Meekalam river at the bottom of Mt. Mooleyit
to H. brucei ( Gra}^ and Hardwicke). Of this species I do
not know the original except from the reproduction made by
McClelland and the descriptions given b}^ Giinther and Day.
Between them such a difference is to be noticed, that it made me
suspect that the specimens in the hands of one were not identical

with those examined by the latter author, or, to put it better, that
the specimens found in the Nilgiris mountains which served for the
first description of Da}^, one of which passed to the collection of

British Museum and served for the description of Giinther, are
specifically different from those described in the publication the
Fishes of India." Vinciguerra then proceeds to point out the
discrepancies in the various descriptions. I am able to confirm
Vinciguerra's doubt and with collections from various parts of

India before me, I am in a position to separate Day's species

from the Nilgiris from those of the Eastern Himalayas. Day's
H. brucei from Southern India is the same as Jerdon's Platycara
aiistralis, which I describe as Bhavania australis in this paper.

I have examined five specimens of B. brucei, one of which
(No. 1509 of the Indian Museum) is in a very bad state, while
four others, which were found in the same bottle with Psilorhyn-
chus balitora, are from Cherrapunji in the Khasi Hills. Specimen
No. 1509 is noted to have been purchased from Day, while the
others were given to the Museum by I^t. Burne. All of them are

ver}^ old, but still in a fairly good state of preservation.

B. brucei is a very peculiar fish with the head and body greatly
depressed. The snout is semi-circular with trenchant margins.
The e^^es are small and approximated. On account of the
depressed head and body the dorsal profile is but slightly arched,
the ventral being almost horizontal. The region of the body in

front of the ventral fin is devoid of scales on its ventral surface.

The head is likewise scaleless, its length being contained 6| times
in the total length. The length of the caudal fin is contained
5I times in the total length and the depth of the body about
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II —13! times. The eye is very small, situated on the dorsal

aspect of the head and looks outwards and upwards ; its diameter

is contained 6^ times in the length of the head, which is almost

as broad as long. The diameter of the eye is contained 3|-times

in the length of the snout and 2| times in the interorbital width.

Barbels :— There are six short, fairly thick barbels ; four

rostral and one at each angle of the mouth. The integument of the

spaces between the barbels is thickened and sometimes it becomes

.

very difficult to see them. Those near the angle of the mouth are

sometimes sunk in grooves and become almost imperceptible.

A.

Fig. I.

—

Balitora briicei, Gray and Hardwicke.
A. Lateral view (nat. size).

B. Ventral view of head and chest X i;

C. Dorsal view of head x i\.

Fins : —The pectoral and the ventral fins are greatly expand-

ed and have thick cushion-like longitudinal pads of muscle on
the ventral aspect of the simple rays. In the pectoral fin there

are 21 rays in all, and either 9 or 10 of these may be simple.

The first of these simple ra3^s is greath^ expanded and horizontally

striated. The two first rays of the eleven of the ventral fin are

simple. The two lobes of the caudal fin are unequal, the lower

lobe being much the longer.

Scales ; —Lepidosis is normal with the exception of the chest

and belly. The scales are small and their number along the

lateral line varies from 62 to 69.

A scale from the dorsal surface is squarish with almost
central nucleus and about a dozen circular striae, which are
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interrupted by 12 radii to the base and the same number to the

apex. The following are the measurements of a scale from near

the dorsal surface :

—

Length . . .

.

. . i'5 nim.

Breadth .. .

.

• • i"5 mm.
Distance of base from the middle of

nucleus .

.

.

.

. . 0-65 mm.

The specimen from which the scale for measurement was

taken measures 85 mm. in length, excluding the caudal fin.

Pharyngeal teelk:— There are about nineteen teeth arranged

in a single row. They are slightly curved near their extremities.

Those at the top of the bone are longer than the others.

Air-Madder : —The air-bladder is much reduced and in general

appearance resembles that of the Cobitidae. It is completely

divided into two lateral portions which send small tubes inwards.

These tubes come ver}^ close to each other but do not meet. Each
of the lateral portions is enclosed in a bony capsule, which looks

like a small bag placed on the under surface of the transverse

process of the second vertebra, of which it seems to be a modi-

fication.

Colouration : —The specimens before me have lost their

natural colouration, and, moreover, I do not find an}^ detailed

description given by Vinciguerra. Under the circumstances I can

only refer to Gray's figures, which I think can be relied upon in

this respect.

Geographical Distribution: —li^Sisteni Himalayas (Darjihng);

Khasi Hills, Assam ; Eastern Tenasserim.

The following are the measurements ( in millimetres ) of two
complete specimens :

—

Total'length (including caudal)

Length of caudal
Greatest depth of body
Length of head
Width of head
Length of snout

Diameter of eye
Interorbital width
Length of caudal peduncle
Depth of caudal peduncle
Longest ray of dorsal ...

Longest ray of anal

Length of pectoral

No. of rays in pectoral...

No. of rays in ventral

No. of scales along L.L.

Balitora maculata, Gray and Hardwicke.

(Plate XI, fig. I.)

1832. Balitora maculata, Gray and Hard., ///. Ind. Zoology. I, pi.

88, figs. 2 and 2a.

1868. Homaloptera maculata, Giinther, Cat. Fish. VII, p. 34.0.

A
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D. 3/8. P. 9/12. V. 2/9.

The true Balitora maculata originally figured b}^ Gray and
Hardwicke differs considerably from the fish described by Day
under the name of Homaloptera maculata. The differences are so

great that I have separated Day's species and have described it

under a new genus as Bhavania annandalei. Apart from the

characters of the mouth, jaws and barbels, the following points of

differences are clear from a comparison of the figures in Day's
"Fishes of India" (pi. cxxii, fig. 2) and in Gray's " Illustrations

of Indian Zoology ": —
Gray's species differs from Day's in the very great expansion

of the pectoral fins, in their being definitely pedunclate, in the

shorter and l^roader head and in markings. Day's figure of the

Fig. 2.

—

Balitora maculata, Gray and Hard.
A. Ventral view of head and chest X ig.

B. Dorsal view of head and fleshy pectoral peduncles X ij.

mouth shows only two pairs of barbels, the two at the angle of the

mouth being very long ; while Gray's figure shows two pairs of

short, stumpy rostral barbels.

There are two specimens in the collection of the Indian
Museum (Cat. No, 939), labelled by Day as Homaloptera maculata
which can be referred to Balitora maculata of Gray. These
specimens were collected by Dr. Wallich at Darjihng and the one
figured b}' Gray was probably collected in Northern India as

were most of the specimens figured in the ''Illustrations." It is a

pity that Day's South Indian specimen (No. 15 10) in the
Museum is in a very bad condition, as it is probably the original

of his figure.

In both specimens of the true B. maculata 1 have seen the
caudal fin is wanting, otherwise they are in a fairly good state



1920.] S. L. HoRA. ; Indian Honialopteridae. 20i

in spite of the fact that they have been preserved in alcohol in

Calcutta for at least a century.

The head and body of this species is much depressed and the

chest and belly are quite flat and scaleless. The length of head
is contained 5| times in the total length excluding the caudal and
the depth of the bod}^ about 10 times. The eye is very small and
situated on the dorsal surface of the head ; its diameter is |- of the

length of the head, which is almost as broad as long. The
anterior border of the snout is semicircular and its margin trench-

ant. The dorsal profile is slightly arched, and is highest near the

base of the dorsal fin.

Barbels: —There "are six short and stumpy barbels, fairly

broad near their bases and tapering to a point. Of these, 2 pairs

are rostral and one pair just at the angle of the mouth.

Fins : —The pectoral fin is greatly flattened and is pedunculate,

the dorsal surface of the peduncle being covered with scales.

There are 9 simple rays, the first being flattened, and 12 branched
ones. The ventral fin has two simple rays and 9 branched ones,

the first simple ray being moderately flattened. The first few
rays of both the pectorals and ventral s are provided with thick

cushion-like muscles on the ventral surface.

Pharyngeal teeth : —It is very difficult to see the exact number
of teeth because they are loose and readily fall off. However in

my preparation there are about 13 long, delicate teeth arranged

in a single row.

Scales

:

—With the exception of the chest and belly, the

whole of the body is covered with fairly large scales. There are

about 60—64 along the lateral line, which shows a downward
curvature in front of the origin of the ventrals. Eight rows of

scales are present between the lateral line and the dorsal surface

and 6 rows between it and the base of the ventral fin.

A scale from the dorsal surface is rectangular in general

outline, with a flat base and an arched upper margin. There is no
well defined nucleus. A few circular striae (6 —7) are present near

the base, while on the lateral margins and near the apex there are

about a dozen. The striae are tiot interrupted as the radii to the

base are wanting and only about 5—6 radii to the apex are

present There are also a number of shorter radii. In a scale

from the lateral line the base and apex are both flattened but

slightly emarginate. Other characters are the large number of

circular striae and a few ill-defined radii to the apex.

The following are the measurements of a scale from near the

dorsal surface of a specimen 95 mm. in length :

—

Length .

.

.

.

. . • 17 niin-

Breadth .

.

.

.

.

.

• • i'3 nim.

Distance from the centre of the nucleus to the

base .

.

. .

.

• • 0*5 mm.

Colour : —The specimens before me have completely lost their



A.



1920.] S. L. HORA: Indian Homalopteridae. 203

Bhavania annandalei, sp. n.

(Plate X, figs. 1—3 ; pi. XI, figs. 5—7.)

1878. Homaloptera maciilata (in part), Day, Fishes of India, II,

P- 526,

1889. Homaloptera maciilata (in part), Day, Fauna Br. hid.., Fish.
I. P- 243-

1909. Homaloptera maciilata, Jenkins {nee Grayj, Rec. Ind. Miis., Ill,

pp. 289.

Day has figured in the Fishes of India a male specimen from
the Wynaad, but his figures are far from being accurate. In-

stead of the usual three pairs of barbels he figures only two and
does not show anything of the musculature of the lower lip. His
specimen No. 1510 in the Indian Museum from the Wynaad,
perhaps the original of his figure, is in a very bad state as it has
been allowed to desiccate.

I have taken specimen No. ^i^-s l of the Zoological Survey of

India from Tenmalai as the type-specimen for this species.

Like the other members of its family, the fish is highly
specialised for an existence in rapid-running waters. The mouth
is provided with thick lips, the lower one being Vv^idel}^ interrupted
on both sides near the angle of the mouth. Posterior to but
immediately following upon the middle piece of the lower lip,

there is a pair of prominent papillae which probably act as

adhesive organs. The musculature connected with the lower lip

is very interesting. Two bands of muscles proceed backwards
from these papillae along the middle line for a short distance

and then diverge from each other, thus appearing like an in-

verted letter Y. There are two more bands on either side run-

ning from the angle of the mouth outwards and backwards. The
former pair pulls the middle piece of the lower lip in a back-
ward direction, while the latter pulls the angle of the mouth
outwards, thus straightening the flexure near the angle. When
all the muscles act simultaneously the mouth is converted into

a circular adhesive disc. The function is probably that of

decreasing the air pressure in the cavity as in other adhesive
organs.

The fish has a very graceful form, its ventral profile being

almost straight and the dorsal slightly arched ; it is highest near
the beginning of the dorsal fin and sinks gradually towards both
ends. The head and body are depressed. The length of the

caudal is contained 6^, the height of the body 9, the length of

head 6-|- times in the total length including the caudal. The eyes

are dorso-lateral in position, their diameter being contained 5
times in the length of the head.

Barbels

:

—In all there are six barbels, 2 pairs rostral situated

close together and i pair maxillar^^, situated slightly anterior to

the angle of the mouth. All of them are well developed, the

outer rostral pair being slightly shorter than the others.

Fins : —The pectoral fins have eight simple rays, followed by
9 branched ones, which are in their turn followed by two more
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simple rays, bringing the total to 19 in all. The ventrals have
2 simple ra3'S, and 5 branched ones. On the ventral surface of

the simple rays, both in the pectoral and ventral fins, transverse

muscular bands are developed which probably help the fish in

adhering to pieces of stone. The caudal fin has almost equal

lobes and is slightly emarginate.

Pharyngeal teeth : —In young individuals the pharyngeal teeth

seem to be arranged in more than one row and their number is

very difficult to count. In the type they are disposed in a single

row ; five sharp, slender teeth are present on the upper part of

the pharyngeal bone, while in the lower part there are some
minute teeth very difficult to count. The former are slightly

curved near their extremities.

Scales : —The entire body is covered with small scales, except

in the region of the bell}" and the chest. There are about 70 scales

along the lateral line The tubes of the lateral organs in the
anterior region are very prominent. There are 10 rows of scales

above the lateral line and 9 below it.

A scale from the dorsal surface is almost cycloid in appear-
ance, with a flat base and an arched upper margin. The nucleus

is eccentric and is nearer to the base. There are about 16—18
concentric striae going round the scale, evidently closer near the
base than near the apex. The circular striae are interrupted by
16 radii to the base and 12 to the apex, only 5 of each lot

reaching the nucleus.

The following are the measurements of a scale from the dorsal

surface of the type-specimen :

—

Length .

.

.

.

. . 0-92 mm.
Breadth . . . . . . 0-90 mm.
Distance of nucleus from base . . o'25 mm.

Colour

:

—The colouration is described from spirit specimens.
The dorsal and the lateral surfaces are of a chestnut brown colour,

while the chest and belly are almost white. Behind the dorsal fin

there are 4 bands across the dorsal surface descending to the
lateral fine on both sides. Just in front of the dorsal fin there is

another broad band which goes to the base of the ventrals.

There are two more shorter and narrower bands in front of it.

The head is of a. deeper colour and is spotted all over with big
blotches. There are seven bands on the pectoral, three on the
dorsal and ventral, one or two on the anal and 4 bands across the
caudal fin. In young specimens about 24 mm. long we have
indications of 7 bands on the body, though the dorsal blotches are

distinct from the lateral. Three imperfectly developed bands are
seen on the caudal, while the dorsal and pectorals have few spots.

Geographical Distribution: —The type-specimen was collected
by Dr. Annandale on the western side of the Eastern Ghats in

Travancore, while the others (young specimens) were collected by
Captain Sewell in the Nilgiris and Malabar districts (mostly in
the Wynaad) of Madras : three specimens in a hill stream on the
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Calicut-Vayitri Road, at mile 29, at an altitude of 500 ft. ; one
from a branch of Kabani River below Rasselas Estate, Manan-
tody, at an altitude of about 2,350 ft.

; 4 specimens in a stream
flowing through a swamp, Wentworth Estate, Cherrambadi, at an
altitude of 2,750 ft. in the Nilgiris district, and one specimen in a
stream on the Nellimunda Estate at an altitude of 1,800 ft. in the
Malabar district.

The following are the measurements (in millimetres) of the
type-specimen, which is an adult female :

—

Total length including caudal
Length of caudal
Greatest depth of body ...

Length of head
Width of head ...

Length of snout
Diameter of eye
Interobital width
Length of caudal peduncle
Depth of caudal peduncle
Longest ray of dorsal

Longest ray of anal
Length of pectoral

74 mm.
12 ,,

8-2
,,

12

10 ,,

- 7
2-4 ..

4-8
,.

IO-5 ,,

5-2 M
11-5 n

7-8 .,

14-2 M

Bhavania australis (Jerdon).

(Plate X, figs. 4—6; pi. XI, fig. 8.)

184.9. Platycara australis, Jerdon, Madi'. Jour. Sci. Lit. p. .^;;3.

1867. Homaloptera briicei, Day, Proc. Zool. Soc, p. 348.
l8n8. Homaloptera briicei, Giinther, Cat. Fish., VI L p. 340.
1878. Homaloptera briicei (in part), Day, Fishes of India, H, p. 525.
1889. Homaloptera brucei (in part), Dav, Fauna Br. Ind., Fish I, p.

243-

I have examined only young individuals of this species.

I do not, therefore, attempt to describe it in detail. The fish is

very much like the other species, B. annandalci , from which it

differs in having a longer and narrower head, in having continuous
upper and lower lips, in the absence of a pair of papillae on the
lower lip and in the position of the mouth, which is near the
anterior end of the snout in such a position that the barbels are
seen even from the dorsal surface.

The mouth is a semicircular opening surrounded by uninter-
rupted thick lips. There are three pairs of barbels, two pairs ros-

tral and one maxillary. The rostral barbels are situated close

together at the anterior end of the snout, the maxillary pair being
a short distance anterior to the angle of the mouth. The muscu-
lature for converting the mouth into a suctorial disc is very much
like that of B. annandalei, but the papillae are not well developed.

For a detailed description Daj^'s Monograph of Indian Cypri-
nidae {op. cit. 1867) may be consulted under the name Homalop-
iera brucei.

Young individuals were collected by Captain Sewell in October,
IQ19, at the following localities :

—

(i) Two specimens in a stream at Nadgani at ati altitude of

2,500 ft. in the Nilgiri district.
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(ii) One specimen in a stream flowing through a swamp,
Wentworth Estate, Cherrambadi, at an altitude of 2,750 ft., Nilgiri

district.

(iii) One individual in a stream on the Nellimunda Estate,

at an altitude of 1,800 ft,, Malabar district.

Homaloptcra, v. Hasselt.

This genus is characterised by the shape of the body, which
instead of being flat, as in the other two genera, is subcylindrical.

The head although a little depressed is far from having the
same flattened shape. The snout is long and pointed. The eyes,

which in Balilora and Bhavania look upwards and outwards, are

here turned laterally. This genus, in the Indian Empire, is

probabl^r restricted to Lower Burma and especially to the Tenas-
serim districts. Only two Burmese species are known, i.e. Homalop-
tera bilincata, Blyth, and Homaloptera {Helgia) modesta ^YmcngMQrxdi.

I have examined only one specimen of H. hilineata ; it probably
served for the original description of Blyth and later on for that
of Day's Nemachilus serpentarius. The .specimen (No. 1226) is

in a very bad state now. I have not examined any specimen of

H. modesia.

The fish belonging to this genus are so very like Nemachilus
and so different from the two preceding genera that an Ichthy-
Icgist of Day's standing was led to describe Homaloptera hilineata^

Blyth, as a Nemachilus. I have no specimen from Java for com-
parison, but a short footnote on page 9 of Weber and Beaufort's

Fishes of the I ndo- Australian Archipelago, Vol. Ill, makes the
matter clear. It runs —''Through the kindness of Dr. R. Gestro,
Director of the Musco Civico di Genova,we had the opportunit}^

to study 2 specimens of Helgia modesta, Vinciguerra from Burma.
They are closely allied to Homaloptera wassinki, Blkr.," etc., etc.

This note shows that Helgia of Vinciguerra is not distinct from
Homaloptera as known from Sumatra and Java.

Homaloptera modesta according to Fowler ^ will go to his genus
Homalopteroides^ because the origin of the dorsal fin is behind
the origin of the ventrals, while Homaloptera hilineata in which
the origin of the dorsal is before the origin of the ventrals belongs
to Homaloptera (s. sty.). Weber and Beaufort do not recognize two
distinct genera merely on the position of the dorsal fin relative to

that of the ventral, and as I have not examined any specimen
of H. modesta I do not feel myself justified in separating it from
H. hilineata generically.

The two Indian species are distinguished by Vinciguerra by
the following key :

—

Insertion of dorsal fin posterior to the ventrals. Eight
pharyngeal teeth on either side. Colour grey with
black spots ... ... ... ... H. modesta.

^ Proc. Acad. Nat. Sci. Phil. (2) LVII, p. 475 (1905).
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Insertion of the dorsal fin in front of the ventrals. Fifteen

pharyngeal teeth on either side. Colour reddish,

with a brown stripe from the margin of the eye to

the base of the dorsal fin ... ... ... H. bilineata.

Homaloptera modesta (Vinciguerra).

1889. Helgia modesta, \'inciguerra, Ann. Miis. Star. Nat. GenoTa,
XXIX, p. 326.

Geographical Distribution '.—Upper Tenasserim.

Homaloptera bilineata, Blyth.

i860. Homaloptera bilineata, Blyth, Journ. As. Sac. Bengal, XXIX,
p. 172.

1869. Nemachihis sei'pentanus, Day, Proc. Zool. Sac, London, p. 551.

1878. Homaloptera bilineata, Day, FisJies of India, II, p. 526.

1S89. Homaloptera bilineata. Day, Fauna of British India, Fish I,

1889. Homaloptera bilineata, Vinciguerra, Ann. Miis. Star. Nat.
Genova, XXIX, p. 332.

Good descriptions of this species are given by Vinciguerra and
other ichthyologists and as I have examined only one specimen
in a ver}'' bad state I do not attempt to give an account of this

animal except to describe a scale.

A scale from the base of the dorsal fin is pear-shaped with a

central nucleus. There are a large number of circular striae running

circumferentiall3\ There are about 20 near the base and half that

number towards the apex, the interspaces being consequently wider

near the apex than near the base. There are only two complete

radii to the apex and about 3 short ones in the other direction.

Geographical Distribution : —Tenasserim districts, Burma.

Fam. CYPRINIDAE.

Subfam. CYPRININAE.

Genus Psilorhynchus, McClelland.

As the species of this genus are often confused with those of

Homaloptera I have included a revision of the genus in this paper.

This genus is abundantly distinct from the Homalopteridae

and cannot be distinguished from the C3-prinidae by any valid

character. From the former it is distinguished by the possession

of an air-bladder consisting of two parts arranged longitudinally

and not enclosed in a bony capsule, by the structure of the

pharyngeal bones, bj- the possession of large well-developed

scales in the adult and by the less extreme modification of the

paired fins.

It ma}^ be defined as follows :

—

A genus of Cyprininae consisting of small fish modified for

Ufe in mountain torrents. The head and body are but slightly

depressed, but the ventral surface is flattened and the chest

highly muscular. The paired fins are expanded but not greatly
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so. The dorsal contains relatively few rays and commences
slightly in front of the ventrals. The lateral line runs straight along

the side of the body to the base of the caudal fin. The scales

are large, cycloid and well-developed, but absent on the head.

The air-bladder, though more or less degenerate, is relatively large

and consists of two parts, one posterior to the other ; it is not
enclosed in a bon}' capsule. The pharyngeal bones are compara-
tively stout and the pharyngeal teeth are arranged in three

rows; they are relatively long and more or less sharply pointed.

The following ma}^ serve as a ke}^ to the three species of

the genus :

—

1. Barbels absent.

.{a} Air-bladder showing signs of degeneration,
fins moderately expanded, curved grooves
proceeding backwards and outwards from the

angles of the mouth ... ... ... P. balitora.

((?)) Air-bladder fairly well-developed, paired fins

greatly expanded, undersurface of head flat

and without any grooves ... ...P. sp. (juv.).

2. Pair of barbels present.

(c) Lower lip bilobed, air-bladder quite normal,
fins moderatel}' expanded ... ...P. tentaciilatiis.

Psilorhynchus balitora (Ham.-Buch.).

1822. Cyprinus balitora, Ham.-Buch., Fislies of Ganges, pp. 348, 430.
1838. PsilorJiynchits variegatiis, McClelland, Asiatic Researclies, pp.

300, 430.
1842. Cyprinus balitora, Cuv. and Val., Hist. Nat. des Poissoiis. X\'I,

'

.P- 451-
1868. Psilorliync/ius balitora, Giinther, Cat. Fish., VII, p. 343.
1871. Psilorhynchus balitora, Day, Joiirn. As. Soc. Bengal, p. 106.

1889. Psilorhyncl^ns balitora, Day, Fauna Brit. hid. Fish., I, pp.244,
245-

McClelland the author of the genus does not recognise an}'

type-species. His figure of Psilorhynchus sucatio {= Cyprinus
sucaiio, Ham.-Buch.) looks very much like a species of Homaloptera
on account of its elongate snout, but the absence of oral barbels

removes it from that genus. Day has put it as a synonym of

H. hilineata, but as I have no specimens of this species to refer

to, I am unable to confirm his suggestion. P. vanegatus,

McClelland is, as he himself states, a synonym of Cyprinus balitora,

Ham.-Buch. I take this as the type-species of the genus.

There are only two specimens in the old collection of the

Indian Museum. Both of these are very old and badly preserved
and have grown very brittle. The specimen (Cat. No. 940) was
presented by Mr. Beavan and is labelled as being the type-speci-

men of the species, but there is reason to believe that none of

Hamilton-Buchanan's specimens passed into the collection of

the Indian Museum. The second specimen (No. 1098) was pur-
chased from Day and is the original of his figures in the Fishes of

India.

The condition of these specimens does not permit of any
detailed description. I have, however, partially dissected them
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to see the nature of the air-bladder, which in the genus shows
progressive degeneration from the normal type. Indeed even in

these two specimens it shows a marked difference. In specimen
(No. 1098) the air-bladder is very much reduced. The essentials

of a normal Cyprinid t5'pe are retained, though they are not well

marked. The posterior chamber is relatively small, while the
anterior one is covered by thick fibrous tissue. The coating of

fibrous tissue is incomplete anteriorl}^ where the bladder abuts
against the platform formed b}^ the transverse processes of the

second vertebra, while posteriorly it admits the passage to the
posterior chamber of the bladder. The transverse processes of the
second vertebra show a marked expansion near their vertebral

ends, much as was noticed in describing the air-bladder of Balitora

brucei, but in that species the vessel is not covered by a fibrous

Fig. 3—Moditicalions of the air-bladder in the genus Psilorliynclms.

1. Air-bladder of PsilorJijmcJiiis sp. (juv.) X 8.

2. Air-bladder of Psilorliynchus balitora, specimen Cat. No. 940.

X 8.

,^. Air-bladder of Psilorlivncliiis balitora, specimen No. 1098,

(magnified).
a.c.=:anterior chamber; /».c.=posterior chamber; w.?w.=\ertebral modi-

fications.

tissue but by a bony capsule. In B. hrucei, moreover, the posterior

chamber of the vessel is absent and the anterior one is divided

into two lateral chambers which show a tendency to separate

from one another.

In the second specimen (Cat. No. 940.) the air-bladder .is

comparativeh' large and is apparently not covered b}' a thick

coat of fibrous tissue. In this case both the chambers are well-

developed, but the posterior one seems to have been pushed out

of its place during development and comes to lie against the

anterior chamber on the left side partly covered by it. The
anterior end of the bladder abuts against the specialh^ modified

transverse processes of the second vertebra. As the specimen
was already opened, I cannot be certain about the exact nature

of the covering of the air-bladder in this case ; but the two speci-

mens, between which there is no reason to suspect any specific
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difference, undoubtedly show a progressive degeneration as regards

this organ.

A scale from the base of the dorsal fin is cycloid in outline

with an irregular flat base and an arched apex. The nucleus is

situated close to the base, about 9 radii going out from it to the
apex. The immber of circular striae is indefinite ; there may be as
many as tvventy. Near the base they come ver}' close to one
another and are difficult to count.

Since the above description was written^ I have found four

well-preserved specimens (collected by Dr. Annandale, F ~^)
in the unnamed collection of the Indian Museum. i\ll of these
are young, the longest being 25 mm. in total length.

The chest and the belly are flat, naked and highly muscular.
The upper lip is thick and muscular but not fringed, the lower lip

Kt. 4. —Scale from base of dorsal

fin of Psilorhyncluis
balitora.

Fifi. 5. —Scale from base of

dorsal fin of Psilorhyn-
cluis tditacitlntus.

and the area just behind it are tuberculated. At the angles of

the mouth there are fleshy appendages.

The air-bladder is not covered by a tliick fibrous coat and is

quite normal except that the posterior chamber is much reduced

and the anterior one slightly expanded.

Localities : —Both the old specimens are from the Khasi Hills,

Assam. Those collected by Dr. Annandale are from the Maha-
nanda River at vSiliguri (alt. 200 ft.), just below the Darjiling

Himala3^as.

PsiIorhynchus(? tentaculatus, Annandale.'

1919. Psilorliyiiclnis tentacTilatiis, Annandale, Rec. IiuL Mits. X\'I,

p. 128.

The air-bladder in this species is quite of the normal Cyprinid
type, the posterior chamber being larger than the anterior one.

1 In a paper to be published shortly I give reasons for placing this species

in a separate genus.
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In all probability, therefore, the species is the most primitive of

those I assign to Psilorhynchus.

A scale from the base of the dorsal fin is almost cycloid in

general appearance with a slighth' irregular flat base. The
nucleus is situated close to the base. There are about 15 radii to

the apex and 11 to the base. The number of circular striae varies

from 9—15 proceeding from the base to the apex.

Localities : —Poona and Satara districts of the Bombay Presi-

dency at altitudes of 2000 —3000 ft. A specimen from Panchmari
in the Mahad Hills in the Central Provinces { F. H. Gravely ) is

also present in the collection of the Z.S.I.

Psilorhynchus sp. (juv.).

A few 5'oung Psilorhynchus were recently captured by myself

in a hill stream at Piphima in the Naga Hills. I have not

been able to refer these young individuals to either of the two
known species, but I do not think myself justified in drawing up
the description of a new species from them on account of their

immaturit}'. I am including the following notes in this paper to

facilitate reference in future.

D. 3/6. A. 1/5. P. 6/11. V. 2/6.

The tisli has a graceful form with the head and body moder-
atel}- depressed. The ventral profile is almost horizontal, whiJe

the dorsal is slightly arched, being highest near the commence-
ment of the dorsal fin. The paired fins are greatl}' expanded and
possess a number of unbranched rays which are provided with

muscles on their ventral aspect. The dorsal commences slightly

in advance of the ventral, and the pectorals when adpressed do
not reach the ventrals. The mouth, which is situated on the

undersurface slightly behind the anterior end of the snout, is

provided with thick, almost continuous lips. The lower lip is

rather interesting. It can be divided into four pieces, two promi-

nent tubercles in the middle and relativeh' broad flaps adjacent to

them, one on each side. The lips, the imdersurface of head and its

sides are covered with glandular tubercles. Probably the mouth
can be converted into a suctorial disc but the muscular structures

connected therewith cannot be made out in my specinu.'ns.

There are no scales, probably on account of the immaturity
of the specimens.

The air-bladder in this little fish is very interesting. While in

all essentials it is like that of normal Cyprinid fishes, it shows
certain retrogressive modifications. The posterior chamber is

small as compared with the anterior one, which is more flattened

laterally than in the normal forms. The bladder lies quite free

in the abdominal cavity without an}^ thick fibrous sheath and is

not otherwise abnormal.
The fish is pale olivaceous with a large number of irregular

black dots scattered all over the body, the upper surface and
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sides of the head. These dots are arranged in a regular row along
the middle hne on each side ; below this they become fewer in

number and totally disappear from the undersurface of the head
and body. The fins are colourless.

A complete specimen measures 21 mm. in length. The length

of the caudal is 45 mm. and that of the head about 4'2 mm. The
length of the head is contained 4| times in the total length and
about 3J'y times in the length without the caudal. The eyes are

situated about the middle of the head and are directed outwards
and upwards.

Locality : —Piphima in the Naga Hills, Assam, at an altitude

of 3000 feet.

The specimens were captured during the month of February,
1920.

The following observations were made in the field by keeping
the fish alive in water in a glass tube :

—

The pectoral fins were pressed against the sides of the tube,
their undivided rays being in close contact with the glass, while

the divided rays were in constant motion. The fish was also

observed opening and closing its mouth constantly and sometimes
it was seen to dart rapidly from one place to another, probably
by the help of its unpaired fins, but the movements were too
rapid for detailed analysis in the circumstances.

The families of Cyprinoidea may be distinguished by the

nature of the air-bladder. By most of the older authors the sub-

order was divided into three families, which would be distinguished

thus :

—

"Air-bladder well-developed, divided into two cham-
bers arranged longitudinally and lying free in the

abdominal cavity ... . . . . i. Cyprinidae.
Air-bladder divided into two lateral chambers and

enclosed by a bony capsule ... ... 2. Cobitidae.
Air bladder absent ... ... ... 3. Homalopteridae.

We now know that the Homalopteridae possess an air-

bladder which is of the same type as is found in the Cobitidae.

But whereas in the Cobitidae the two lateral chambers are still

connected by a tube, and sometimes a small process may be
present directed backwards from the tube, probably representing the

posterior chamber of the t3^pical Cyprinoid fishes ; in the Homa-
lopteridae the two lateral chambers show a tendency to separate

off from one another and all remains of a posterior chamber are

absent. The Homalopteridae are more highly specialized for a life

in mountain torrents than the Cobitidae, and probably the further

reduction in the air-bladder of the former is due to this adapta-
tion. The uniserial nature of the pharyngeal teeth in both of

these families points to their close relationship.

The species of Psilorhynchus show a marked resemblance to

those of Homaloptera or Bhavania, but as is abundantly clear

fiom dissections the resemblances are only superficial. Life in hill-
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torrents has called for the reduction of the bladder, but it has not

gone so far as in the two families mentioned above. In P. ienta-

ciilatus the air-bladder is quite normal. In Psilorhynchns sp. the

posterior chamber is reduced while the anterior one shows lateral

expansions. In some individuals of P. haliioya (Cat. No. 940 ) the

posterior chamber is pushed out of its place and comes to lie

close to the anterior one, partly covered by it, while an extreme
phase is reached in other individuals of the same species (No.

1098), in which the bladder is much reduced but still retains the

essentials of the normal form, the posterior chamber being very
small while the anterior one is covered by a thick fibrous coat.

Even the vertebral elements near the bladder show slight modi-
fications.

When dealing with forms especially adapted to a particular

environment it is very difficult to distinguish homologous from
analogous characters and there is always a probability that fishes

coming from an absolutel}' different stock have been similarly

modified in response to a particular environment. In a former
paper by Dr. Annan dale ' and the author it was pointed out that

two absolutely differe nt stocks, Schizothoracinae and Salmonidae,
have come to have a close superficial resemblance to one another,

owing to their life in rapid running streams which necessitates

migrating up stream at certain periods in their lives. Numerous
other such instances could of course be adduced.

Day in his Fishes of India points out that the genus Psi-

lorhynchits is intermediate between Hoinaloptera and Discognathus.

Wehave alread}^ seen that Homaloptera is closely allied to the

Cobitidae, whereas Psilorhynchiis belongs to the Cyprinidae. It

will be worth while to discuss its relations with Discoo^nat/ius at

this stage. I agree with Dr. Annandale* that Psilorhynchus is not
a primitive form of Discognathus ^ but that both of these genera
have been evolved from a primitive form like Crosso.hilus or Laheo
and show a parallel evolution. The specialisation in the former
is due to its life in mountain streams, while that in the latter is

due primarily to its peculiar mode of feeding The forms like

Garra nasutus and D. hlandjordii, which in all probability have
come to live secondarily in hill streams, the muscles of the chest

are modified like those found in Psilorhynchus, and thus true con-

vergence is established.

The following has been the probable course of evolution in

these different genera, so far as it can be known in the present

state of our knowledge :

—

Taking Laheo as a central type of Cyprinidae I believe that

the evolution of a form like Crossochilus has taken place ; from this

evolution proceeded along two lines which ran more or less parallel

to one another. One of these lines culminated in Psilorhynchus

' Annandale and Hora, Rec. Ind. Mils. XVIII, p. l68.
S Annandale, Rec. hid. Mas. XVI, pp. 113—116.
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and the other in Garra ' with Discognathus as an intermediate

form.

I believe that the evolution of the Homalopteridae has

occurred along the line of the Cobitidae of which we may take

Nemachilus as a central genus. Among the Homalopteridae, a

Bornean genus Glaniopsis , Boulenger/ is verj^ much like Nemachilus,

Primitive Cyprinoidea

as can be inferred from its figure in Beaufort and Max Weber's
Fishes of the Iiido- Australian Archipelago. This peculiar Homa-
lopterid genus possesses a pair of barbels between the two nostrils

and we know that a similar pair of barbels occurs in an Indian
loach Nemachilus evezardi} Of the three Indian genera of this

famil}', Homaloptera is the most primitive, Bhavania has evolved
independently from the same stock in South India and Balitora,

the most highly specialized genus, has also been independently
evolved from the original primitive stock. The extreme form of

specialisation is reached in another (Bornean) genus Gastromyzon*
Giinther ; but the discussion of the forms outside India is beyond
the scope of the present paper.

The relationships of the various genera discussed in this

paper are graphically represented on the opposite figure.

i Annandale and Hora, Rec. Ind. Mus. XVIII, p. 162.
^ Boulenger, Ann. Mag. Nat. Hist. (7) IV, p. 228 (1899).
^ Annandale, Rec. Ind. Mus. XVI, p. 114 (1919).
4 Giinther, Ajzn. Mai^. Nat. Hist. (4) XIV, p. 454 (1874).
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In conclusion I have to express my sincere thanks to Dr. N.
Annandale, Director^ Zoological Survey of India, for suggesting to
me this interesting line of work and for the great help and valu-
able suggestions that he gave to me from time to time while
I was carrying it out. I hope to deal later in greater detail with
certain structural modifications of these and other analogous fish

from mountain torrents.


